PATENT APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of 



Docket No: Q68782 



Takashi ONO, et al. 



Appln.No.: 10/084,968 



Group Art Unit: 2872 



Confirmation No.: 2226 



Examiner: Unknown 



Filed: March 01, 2002 

For: METHOD AND CIRCUIT FOR GENERATING SINGLE-SIDEBAND OPTICAL 



Commissioner for Patents 
Washington, D.C. 2023 1 

Sir: 

Submitted herewith please find 1 1 sheets of drawings in compliance with 
37 C.F.R. § 1.84. The Examiner is respectfully requested to acknowledge receipt of these 



SIGNAL 



SUBMISSION OF DRAWINGS 



drawings. 



Respectfully submitted, 



SUGHRUE MION, PLLC 
2100 Pennsylvania Avenue, N.W. 
Washington, D.C. 20037-3213 



J. Frank Osha 
Registration No. 24,625 



Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 



Date: AUH 2 I 200f 



ONOetal.; Appln. No. 10/084,968; Filed: March 1, 2002 
ConfinnationNo.: 2226 
Sheet / of 11 




90-DEGREE PHASE 
SHIi=TING BIAS 



120 

_L_ 



SEMICON- 
DUCTOR 
LASER 



111 



112 



MICROWAVE 
INPUT 

110 



114 
113 



90 
DEGREE 
PHASE 
SHIFTER 



SSB OPTICAL 
SIGNAL 



FIG. 1 RELATED ART 



SIDEBAND SIDEBAND 
GENERATING SECTION SUPPRESSING SECTION 




PORT 3: PORT 4: PORT 5: 

0 (t) + ;r /2 0 (t) +3 tt /2 BIAS VOLTAGE 



FIG. 2 RELATED ART 



f 



ONO et al.; Appln. No. 10/084,968; Filed: March 1, 2002 
Confirmation No.: 2226 
Sheet cZy of 11 




INVERTED DATA SIGNAL 
AT BIT RATE OF lOGb/s 



DATA SIGNAL 
AT BIT RATE • 
OF lOGb/s 



320 



311 



SEMICON- 
DUCTOR 
LASER 



312 



7OH 

r "T— 313 



90 DEGREE 
PHASE-SHIFTED- 
DATA SIGNAL 



310 

ssbmo'dulator' 



sa 



314 



90-PHASE 
SHIFTER 



sb 



sc 



SSB OPTICAL 
SIGNAL 



I 



90 DEGREE PHASE-SHIFTED 
INVERTED DATA SIGNAL 



FIG. 3 RELATED ART 



PHASOR DIAGRAM 



OPTICAL SIGNAL sa OPTICAL SIGNAL sb OPTICAL SIGNAL sc 
Imaginary Part Imaginary Part Imaginary Part 




1.1 



-1.1 



1 < 




0< 


» 



1.1 



■1.1 


















, J 











■1.1 Real Part 1.1 -1.1 Real Part 1.1 -11 Real Part 11 



FIG. 4A 

RELATED 
ART 



FIG. 4B 

RELATED 
ART 



FIG. 4C 

RELATED 
ART 



ONO et al.; Appln. No. 10/084,968; Filed: March 1, 2002 
ConfinnationNo.: 2226 
Sheet of 11 



OPTICAL SPECTRUM 

Power [dBm] 
10. 



60. 




-20. Frequency [GHz] 20. 

t 

OPTICAL CARRIER 
FREQUENCY 

FIG. 5A 

RELATED ART 



HOMODYNE DETECTION 
RECEPTION WAVEFORMS 



Amplitude [mA] 



-1. 




0. Time [ps] 200. 
(BITRATEOF10Gb/s) 



FIG. 5B 

RELATED ART 



ONO etal.; Appln. No. 10/084.968; Filed: March 1, 2002 
Confirmation No.: 2226 
Sheet t/ of 11 



DATA 



22 

L_ 

DISCRIMI- 
NATION 
CKT 
D Q 



CLOCK 
o- 



20 

_1_ 



SEMICON- 

DUCTOR 

LASER 



24 



Q o 




BIAS 

POWER 
SUPPLY 



I SSB OPTICAL 
MODULATOR 



BIAS 

POWER 

SUPPLY 



s2 



10 




21 



OPTICAL 
FILTER 



BIAS 
POWER - 
SUPPLY 



0.5-BIT 
DELAY 
CKT 



25 



34 



BAS 
POWER 



sc 



SSB 

OPTICAL 
SIGNAL 



CONTROL- 
LER 



SUPPLY 



33 



31 



32 



PHOTO- 
RECEIVER 



RESIDUAL 

INTENSITY-MODULATED 
COMPONENT DETECTOR 



FIG. 6 



ONO et aL; Appln. No. 10/084,968; Filed: March 1, 2002 
Confirmation No.: 2226 
Sheet <^ of 11 




OPTICAL FILTER CENTER FREQUENCY(+1.9 GHz) 



OPTICAL SPECTRUM 
Power [dBm] 




-20. Frequency [GHz] 20. 

FIG. 7A 



PHASOR DIAGRAM 
Imaginary Part 




■1.1 Real Part 11 



FIG. 7B 



RESIDUAL INTENSITY- 
MODULATED COMPONENT 



Amplitude [mAl 



0 h 
-1 




HOMODYNE DETECTION 
RECEPTION WAVEFORMS 



Amplitude [mA] 



Time Ips] 200. 




Time [ps] 200. 



FIG. 70 



FIG. 7D 



ONO et al.; Appln. No. 10/084,968; Filed: March 1, 2002 
Confirmation No.: 2226 
Sheet 0 of 11 



OPTICAL FILTER CENTER FREQUENCY (+4.4GHz) 



OPTICAL SPECTRUM 
Power [dBm] 




-20. Frequency [GHz] 20. 

FIG. 8A 



PHASOR DIAGRAM 

Imaginary Part 




Real Part 



FIG. 8B 



RESIDUAL INTENSITY- 
MODULATED COMPONENT 

Amplitude [m/^ 




Time [ps] 200. 



FIG. 8C 



HOMODYNE DETECTION 
RECEPTION WAVEFORMS 



Amplitude [mA] 



-1, 




Time Ips] 200. 



FIG. 8D 



ONO et al.; Appln. No. 10/084,968; Filed: March 1, 2002 
ConfimiationNo.: 2226 
Sheet 7 of 11 



OPTICAL FILTER CENTER FREQUENCY(+6.9 GHz) 



OPTICAL SPECTRUM 
Power [dBm] 




PHASOR DIAGRAM 
Imaginary Part 



-20. Frequency [GHz] 20. 




Real Part 



FIG. 9A 



FIG. 9B 



RESIDUAL INTENSITY- 
MODULATED COMPONENT 



Amplitude [mA] 




Time [ps] 200. 



FIG. 9C 



HOMODYNE DETECTION 
RECEPTION WAVEFORMS 

Amplitude [mA] 
6. 




Time [ps] 200. 



FIG. 9D 



ONO et al.; Appln. No. 10/084,968; Filed: March 1, 2002 
Confimiatigp No.: 2226 
Sheet y of 11 



INVERTED , 
DATA SIGNAL 



DATA SIGNALo- 



ISSP OPTICAL 
'MODULATOR 



40 

_±_ 



s1 



I 



s2 



10 



SEMICON- 
DUCTOR 
LASER 




41 



OPTICAL 
FILTER 



sc 



SSB 

OPTICAL 
SIGNAL 



0.5-BIT DELAY 
INVERTED DATA 
SIGNAL 



31 



32 



PHOTO- 
RECEIVER 



0.5-BIT 
DELAY DATA 
SIGNAL 



43 



CONTROL- 
LER 



33 



RESIDUAL 

INTENSITY-MODULATED 
COMPONENT DETECTOR 



FIG. 10 



ONO et al.; Appln. No. 10/084,968; Filed: March 1, 2002 
Confirmation No.: 2226 
Sheet J of 11 



INVERTED 
DATA SIGNAL 



DATASIGNALo 



PHASE CONTROL 
BIAS 

Q 



60 



SEMICON- 
DUCTOR 
LASER 




1^-50 



SSB 

OPTICAL 
SIGNAL 



61 



PHOTO- 
RECEIVER 



0.5-BIT DELAY 

INVERTED DATA 

SIGNAL 

o 



62 



RESIDUAL 
INTENSITY- 
MODULATED 
COMPONENT 
DETECTOR 



0.5-BIT 
DELAY DATA 
SIGNAL 



CONTROL- 
LER 



FIG. 11 




ONO et al.; Appln. No. 10/084,968; Filed: March 1, 2002 
Confirmation No.: 2226 
Sheet /g of 11 



DATA 
CLOCK 



— BIAS POWER SUPPLY 




1-70 



81 



OPTICAL 
FILTER 



BIAS POWER SUPPLY 



0.25-BIT 
DELAY 
CIRCUIT 



86 



FIG. 12 



ONO et al.; Appln. No. 10/084,968; Filed: March 1, 2002 
Confirmation No.: 2226 
Sheet // of 11 



21 



20(11 ^] 



OPTICAL SPECTRUM 

Power [dBm] 
-10. 



-60. 




-20. Frequency [GHz] 20. 

FIG. 13A 



PHASOR DIAGRAM 
Imaginary Part 




-1.1 Real Part 1.1 



FIG. 13B 



HOMODYNE DETECTION 
RECEPTION WAVEFORMS 



Amplitude [mfi] 




Time [ps] 200. 



FIG. 13C 



